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The effect of coating of organic polarity substance on the lubricant
in the cutting of an aluminum
— Cutting surface quality and cutting force —

Shin-ichi IKEDA+ Masashi NAKATSU- Kohsuke TAGASHIRA

Abstract

If a cutting surface of aluminum is partially applied by organic polarity substances such as stearic
acid or oleic acid,the some effects in the applied part such as, the improvement of cut surface quality,
the changes in shape of the chip, the decrease of the cutting resistance and so on will be recognized. In
this study, aluminum cutting was held on the orthogonal cutting with cutting speed of 100mm/in,
depth of cut 0.02mm, and using the surface application of CCly as a lubricant and 0.2wt% of stearic acid
or oleic acid, which is the organic polarity substance. The results obtained are as follows: (1) With small
amount of an organic polarity substance, the lubricant effect observed. (2) The CCls and liquid paraffin
applied on the cutting surface are of no strong effect for the cutting lubrication. (3) By the microscopic
observation of the free surface of the chip, this applying effect should be considered to be a complex
effect between the lubricating effect and the electro-chemical effect.
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Fig.1 The region of the applied part on cutting
surface
Table 1 Cutting conditions
Work material Al
Tool Material K-10 (WQ)
Rake angle deg 6
Relief angle  deg 5
Radius of
cuttingedge #m 10
Cutting form Orthogonal cutting
Cutting speeds mm/min 100
Depth of cut mm 0.02
Applied materials CCl4
Stearic acid
Oleic acid
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Photo.1  Photographs of cutting surface and chip
Specimen:Annealing, Applied materials:
various

(a)Cutting surface (b)Chip
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e Cutting direction

Photo.2 Photographs of cutting surface and chip

Specimen:As rolled, Applied material:

Oleic acid
(a)Cutting surface (b)Chip
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Fig.2 Effect of applied materials on cutting force
Applied material : Oleic acid

Reduction rate B(%)
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Fig.3 Effect of applied materials on reduction
rates

Applied materials:CCly, Stearic acid, Oleic
acid
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Fig.4 Micro-Vickers hardness on cutting surface
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Photo.3 SEM photographs of the free surface of
chip
(a)Applied part (b)Clean part
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Chip flow direction wesecgs.

Photo.4 Photographs of a section of chip
(a)Applied part (b)Clean part

Applied material : Liquid Paraffin
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Fig.5 Effect of applied materials on cutting force
Applied material : Liquid paraffin
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Photo.5 Photographs of cutting surface and chip
Specimen:Annealing, Applied material:
Liquid paraffin

(a)Cutting surface (b)Chip
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Fig.6 Schematic drawing of chip formation in
orthogonal cutting of applied part
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